Niisanen et al.1 have reported equilibrium data for nickel@)-pn$ complexes in aqueous NaC104 media, I =.O.05-2.0~, and Carlson et a1.2 and Edwards3 have reported data for 0 . 5~1 KC1 (30") and 1~ KC1 (25") respectively. Basolo et al.4 have reported data for the nickel@)-pn and nickel@)-ibn complexes in aqueous KN03-Ba(N03)2, I = 0 . 6 5~. There appear to be no other reported equilibrium data for nickel(n) complexes with C-alkylethylenediamines.3 This paper presents further data for the complexes with pn and ibn and the first data for complexes with eten; data are given for NaC104-Ba(C104)2 media in the ionic strength range 0 a04-0 3 5~. The data reported are concentration quotients, K, NiL,, and the thermodynamic formation constants KO, obtained by extrapolation of K, data to zero ionic strength.
1334.
3 "Stability Constants." Special Publication Nos 17 and 25. (Chemical Society: London 1964 and 1971.) SHORT COMMUSICATIONS of water; data for K, = [H+][OH-] were taken for NaCl solutions8 and assumed valid in the system employed. Values of [L] ;-,-lj2 ( n = 1, 2, and 3) were interpolated from plots of A against [L] , and logK, values were calculated by Bjerrurn's method of successive approxirnati~ns.~ Errors in all K, were assessed as 1 3 % . Values of logKo, were obtained by graphical extrapolation to zero ionic strength from plots of log K, against I. Data are given in Table 1 . For pn these data agree well with NasSinen's log K o l (7.29) and log KO2 (6.14), but log Ko3 (4.18) is a t variance. Soc., 1954 Soc., , 2304 b Extrapolated value uncertain because of irregular trend in log K, data. Extrapolated value uncertain because the bis complex involves high spin and low spin species in equilibrium and the ratio of their concentrations is dependent on the anion and on the ionic strength (Leussing, D. L., Harris, J., and Wood, P., J. phys. Chem., 1962, 66, 1544; Curtis, N. F., unpublished data).
d Equilibrium constants for ligand protonation; ref. 5.
Discussion
The basicities of the C-alkylethylenediamines decrease slightly with increased C 1 substitution5 (see Table 1 ). This trend in ligand basicity is reflected quantitatively Acta, 1962, 27, 515. by the stabilities of the mono and bis(diamine)copper(~~) complexes6 and qualitatively by the mono(diamine)nickel(~~) complexes. However, for the bis and tris(diamine)-nickel(11) complexes the trend is reversed. There is an extra stability arising for the ligands with C-alkyl substituents; this stability is particuarly marked for the bis and tris complexes with eten and the tris complex with pn. (For ibn the issue is less clear as Kz refers to a system with high spin and low spin states in equilibrium (see Table 1 , footnote) and the low value for K3 reflects the strong interligand (methylmethyl) interaction occurring in the coordination sphere of the tris complex.)
The extra complex stability which occurs with increased ligand substitution may arise from the ability of the coordinated diamine to disrupt the solvent lattice and increase solvent entropy. Also ligand substituents will increase solvent entropy by increasing the charge insulation which the ligand effects between the metal ion and the solvent. Data for related systems support this view. For example, although 2,2-dimethylpropane-1,3-diamine is a weaker base than propane-l,3-diamine, it forms slightly more stable mono and bis complexes with copper(11); the higher stabilities arise solely from more favourable entropy terms.10 lo Heres, G . B., Fernelius, W. C., and Douglas, B. C., J. Am, chem. Soo., 1956 Soo., , 78, 1816 
